QUANTUM ASTRONOMY 



By Alexander M. Ilyanok 

PARTI 

Energy of stars and the Hollow Sun 
(nonthermonuclear approach) 

The article describes new model of the Sun having a hollow core as 
introduced in [1]. The model helps to explain a number of experimental facts 
of kinetics, energetics, and Sun spectroscopy based on classic physics. The 
origin of the Sun's energy is not the thermonuclear process taking place in its 
core, but the coherent, anisotropic, gravitational compression of the atomic 
hydrogen in the solar shell at the temperature of 6289 K. 

«Hjuito3UU eiiOnyin - (j)ciianbi ocmawmcn». 

ff.H. Ilucapee 

B cmambe pa3eueaem.cn noean Modejib Connua c nonocmbw enympu, 
npedcmaejieHHan e padome [1]. Ha ocnoee KjiaccunecKoii (pmuKu c noMoufbJO 3mou 
Modem odhHCHen pnd SKcnepuMeumajibHbix (paKmoe no KuuemuKe, 3uepzemuKe u 
cnexmpocKonuu Cojmua. IJoKa3aHO, nmo ucmouHUKOM 3uepzuu Comua nejinemcn ne 
mepMondepHbiu cimme3 e ezo ndpe, a Kozepemrmoe aHU3omponHoe zpaeumauuoHHoe 
coicamue amoMapnozo eodopoda e comenHou odonouKe c meMnepamypou 6293K. 

Ha Ka»cfl,OM 3Tane (J>opMnpoBaHHfl hobmx napa/inm b cj)H3HKe B03HHKanH 
afleKBaTHbie moacjih, onHCbiBaionxHe 3Heprnio 3Be3A, b tom hhcjie h 3Heprnio 
CojiHua. TaK, HanpHMep, b XIX b. rejitMrojitu, cwraji ochobhwm hctohhhkom 
3H6prnH Comma 3HeprHK) rpaBHTau,HOHHoro OKarafl [2], KOTopoe npHBOAHT ko 
BpeMeHH nonHoro BtiropaHHa CojiHna: 

W o GM l „ 

t = — = = 33 mjih. jict, (1) 

Lq L R 

trc Wo h Lo - rpaBHTau,HOHHaa 3Hepraa h nojmas MomHOCTb ronyHeHHfl Comma 
cooTBCTCTBeHHO \ M h R - Macca h pa^Hyc ConHua cooTBeTCTBeHHo; G - 
rpaBHTau,HOHHafl nocTOAHHaa. 

OflHaKO nocneAytoiUHe naneoHTOJiorHHeciaie HCCJieAOBaHHa noica3ajiH, hto b 
TeneHHe nocneAHHx 3-x MHUJiHapAOB JieT 5kh3hb Ha 3eMJie He npeptiBajiacb h, 
CJieAOBaTejitHO, cbcthmoctb ConHua cymecTBeHHO He MeHfljiact. 3tot HayHHbm 
4>aKT npHBeji k nepBOMy KpH3ncy b (f>H3HKe 3HepreTHKH 3Be3A- 

IlpeoAOJieTb 3tot Kpn3HC y»ce b XX b. nwTajiHCb MHorae yneHbie, b tom "mane 
3AAHHrTOH (1926). Oh Hainan, hto ,zura ochobhwx 3Be3A AOCTaTOHHO b rpy6oM 
npHSjiHaceHHH cbcthmoctb CBa3aHa c MaccoM 3Be3Abi b nponopiniH 

L~M\ (2) 

rAe7=3^-3.5. 

IlpH TaKOH 3aBHCHMOCTH TenJIOnpOH3BOAHTeJIbHOCTb 3Be3fl, OnpeAeJIfleTCfl 

TOJibKO TenjiooTAaneH. TaKHM o6pa30M, MexaHH3M BbmaneHHa 3HeprHH 3bq3jj,slmu 
cooTBeTCTByeT THny BbmaneHHa sHeprHH npn ocTbiBaHHH hjih ocBo6o»CAeHHH 
rpaBHTau,HOHHOH 3HeprHH npn cacaTHH. 



ntrraacb ycTpaHHTt HeAOCTaTKH Teopnn renbMrojibna, S/whhitoh bbcji 
hobbih hctohhhk 3Heprnn b Bn/ie paBHOMepHofi aHHnrHJianHH BemecTBa (b 

COOTB6TCTBHH C ypaBHeHHeM 3nHfflTeHHa) BO BCCM oSbeMe 3Be3fl,bI. OflHaKO 

AanbHenmee pa3BHTHe Teoproi n SKcnepnMenra b a^epHOH (j)H3HKe noKa3ajio, hto 
npn cymecTByiomnx (f)H3HHecKHx ycnoBHflx Ha Comme npouecc aHHnrHJTannH He 

B03MO)KeH. 3t0 npHBeJIO KO BTOpOMy KpH3HCy B (J)H3HKe 3HepreTHKH 3BC3A- 

OcMbicjiHBaa co3AaBHieeca nojioaceHne, Sojibuikhctbo (J)H3hkob ckjiohhjiocb k 
H/i,ee TepMoa^epHoro MexaHH3Ma BbifleneHHa 3Heprnn b 3Be3,a,ax. BcKope BeTe h jjp. 
(1938-1939) yKa3anH Ha Han6ojiee BaacHbie TepMoa/jepHbie peaKHHH npoTOH- 
npoTOHHoro unKJia, yraepoAHO-a30THoro unKJia h yrnepoAHoro HHKJia, KOToptie 
MoryT ocyn^ecTBJiaTbca npn /jaBJieHnax nopa^Ka 10 16 Ila h TeMnepaTypax nopa^Ka 
10 K. rionywrb TaKne #aBJieHHa h TeMnepaTypbi bo3mo>kho tojibko b ueHTpe 3Be3A- 
Ho 3Ta MOAenb Bouuia b npoTHBopenne c SKcnepHMeHrajibHon 3aBHCHMOCTbio (2) 

CB6THMOCTH 3Be3A OT HX MaCCbl. Il03T0My SblJIO C03,H,aHO MHOMCeCTBO TeOpHH, 

nbiTaiOHiHxca ycTpaHHTb 3to npoTHBopenHe. 

B Hanajie 70-x toaob BceoSmaa yBepeHHOCTb b TepMoa^epHOM MexaHH3Me 
reHepnpoBaHHa conHeHHOH 3Heprnn Sbuia noKOJieGneHa tcm (ftaicroM, hto 
HenocpeACTBeHHO H3MepeHHbm noTOK conHenHbix HeirrpHHO, BbmenaeMbix npn 
TepMoaAepHOM CHHre3C, OKa3anca b 3-4 pa3a MeHbuie TeoperaHecKn oacn/iaeMoro. 
3to npHBeno k TperbeMy KpH3ncy b (j)H3HKe 3HepreTHKH 3Be3A- Oh nojiyHnn 
Ha3BaHne npoGneMbi cojmeHHbix HenrpnHO. HeoAHOKpaTHbie 3KcnepnMeHTajibHbie 
nonbiTKH Ha npoTaaceHnn nocjieAyfomnx 30 neT HafiTH TeoperaHecKn 
npeACKa3aHHoe KOJinnecTBO cojmeHHbix HeiiTpHHO h Bbi^ejiHTb hx Ha oSmeM 
KOCMHnecKOM (J)OHe 0Ka3biBaK)Tca 6e3ycneuiHbiMH ro HacToainero bpcmchh. 

TaKHM o6pa30M, KpH3HC b (J)H3HKe 3H6preTHKH 3Be3A nepeuien B XpOHHHeCKyK) 
(})opMy. 

Mo)kho nonbiTaTbca npeoAOJieTb stot Kpn3HC, nonHOCTbio OTKaBaBmncb ot 
CTaH^apTHbix 4>H3HHecKHx MOAenen Comma h 3Be3A, nepeima k moacjih, 
yHHTbiBaiomeH bhobb nojiyneHHbie /jaHHbie no (J)H3HKe Comma h 3Be3A [ 1 ] . 

HoBbie HaSniOAeHHa h (fiaKTbi no (f>H3HKe Comma CTaBaT noA coMHeHne 
o6m,enpH3HaHHbie Teopnn ero CTpoeHna. TaK, b 1975 r. b CCCP [3], h CIIIA [4], 
He3aBHCHMbiMH rpynnaMH yneHbix Swjih OTKpwTbi nynbcauHH conHeHHon 
4>OTOC(J)epbi c nepnoAOM 160.01 mhh h aMnjiHTyzjon 6 km. C tohkh 3peHHa Teopnn 
afl,na6aTHHecKnx nynbcannn ra30Bbix uiapoB stot pe3ynbTaT roBopnT o tom, hto 
nnoTHOCTb Comma He B03pacTaeT no Mepe npnGjinaceHna k uempy, KaK 3to npnHaTO 
CHHTaTb, a ySbiBaeT. 3to conpoBoac/iaeTca BecbMa He3HaHHTejibHbiM B03pacTaHHeM 
TeMnepaTypw k nempy [2] ro T c < 6.5- 10 6 K. npn TaKHx TeMnepaTypax npoTOH- 
npoTOHHaa peaKima #acT 3Heprnn b 1 4 pa3 MeHbuie, hqm (fiaKTHnecKH Ha6moAaeTca 
y Comma. 

B 1960 r. JleiiTOH oSHapyaoui, hto Bca noBepxHOCTb cnoKOHHoro Comma 
(4)OTOC(|)epa n Hanaro xpoMOC(j)epbi) noKpbiTO oGnacTaMn, KOJieSmonmMHca no 
BepTHKajin c nepnoAOM okojio 5 mhh. [5]. 3th Kone6aHHa npeACTaBJiaiOT 
CHHycoHAajibHbie BOJiHOBbie u,yrn AJinTenbHOCTbK) b 4-5 iihkjiob h co cpe/men 
npoAOJDKHTejibHOCTbio 23 mhh. B nocjieAyiomHx paSoTax CTano npeAnonaraTbca, 
hto MHO)KecTBO o6jiacTeM noBepxHOcra CojiHu,a pa3MepoM c anenKy 
cyneprpaHyjiaii,HH KoneGniOTca KorepeHTHO. ropn30HTanbHbie MacuiTa6bi 
aMnnHTyAHoii KorepeHTHOcra jieacaT b npeAenax 5-10 tbic. km, b to BpeMa KaK 
(})a30Baa KorepenmocTb coxpaHaeTca ao pa3MepoB 30 tbic. km. 



Cba3h Meac/ry 160 h 5 mmhythbimh KOJieSaHnaMH BBiaBJieHBi He Sbijih. 3to 
co3Aano AonojiHHTenBHBie npoSneMBi HHTepnpeTaiiHH 160 MHHyraBix ceficMHHecKHx 
Kone6aHHH. 

3th npo6jieMBi CTHMyjinpyroT iiohckh HecTaH/iapTHBrx MOAejieir crpoeHna 
Cojmiia, KOTopBie cnoco6HBi 6bijih 6bi oOtdAChhtb HMeioirrHeca 3KcnepHMeHTajiBHBie 
flaHHBie. 

HHTepecHBiS onBiT Sbiji nocTaBJieH KOCMOHaBTaMH B. B. Bojibihobbim h B.H. 
5Kojio6obbim no H3yHeHHK) noBeAeHHa ra30BBix ny3Bipefi b mch/tkocth b ycnoBHax 
HeBecoMOCTH [6]. C4>epnHecicafl KOJi6a AHaMeTpoM 3 cm 3anojmajiacB boaoh, a 3aTeM 

HHTeHCHBHO BCTpaXHBajiaCB, B UQU o6pa30BBIBajIOCB MHO>KeCTBO B03fl,yniHBIX 

ny3BipBKOB. IIpHMepHO nepe3 100 h. b KOJi6e OKa3anacB oznia cc|)epHHecKaa nonocTB, 
pacnojio>KeHHaa b boac nonra b nenrpe kojiSbi. TaKHM o6pa30M, b aHcaiviSjie 
ra30HanonHeHHBix ny3BipBKOB, xaoraHecKH pacnpe,oejieHHBix b boac b ycjiOBHax 
HeBecoMOCTH, npoHexoAHT nponecc hx oGteAHHeHHa, kotopbih 3aBepniaeTca 
(J)opMHpoBaHneM OAHoro KpynHoro ny3Bipa. ,3,jia 3Be3ABi pojib c^epHHecKoii koji6bi 

MOryT BBinOJIHaTB rpaBHTanHOHHBie CHUB!. Il03TOMy moacjib C pa3pC>K6HHOH 

ucHTpajiBHOH nacTBK) (nonocTBK)) BHyrpH 3Be3ABi MoaceT OKa3aTBca npneMJieMOH pjm 
Comma. 

IlpeAnoji05KeHHe o HajiHHHH nojiocra b Cojnnie coneTaeTca c hckotopbimh 
rHnoTe3aMH, HMeioiHHMHca b jiHTepaType. HanpHMep, b pa6oTe [7] ecTB HHTepecHoe 
npeAnono)KeHHe, BBiTeicaiomee H3 npHHnnnoB chmmctphh. H3 hhx cneAyeT, hto 

OTHOCHTeJIBHO nJiaHeTHOH CHCTCMBI CoJTHIia BHyrpH CaMOrO CoJTHIia TaiOKe AOJI5KHBI 

Sbitb HCKHe «3epKajiBHBie» nnaHeTBi. 

PacnpeAeneHHe MaccBi BHyrpH Comma mo>kho Sbijio 6bi ycTaHOBHTB, H3Mepaa 

erO MOMCHT HHepiIHH. IlpaMBie 3KCnepHMeHTBI nO H3MCpCHHK) MOMeHTa HHepuHH 

Cojmiia h pacnpeAeneHHa ero MaccBi mojkho npoBecra aHanorHHHO onpeAeneHHio 
pacnpeAeneHHa MaccBi BHyrpH nuaHeT, HMeioiinrx cnyraHKH. OSbihho TaKne 
BBiHHCJieHHa cneAyiOT H3 ABH»ceHHa nepnrejiHa h y3JiOB cnyTHHKOB nuaHeT 
OTHOCHTeJIBHO op6nTBi caMOH nnaHeTBi. TaK KaK nepnoA o6pameHHa Comma BOKpyr 
ueHTpa ranaKTHKH cocTaBJiaeT 220 mjih. neT, to A-na npoBeAeHna npaMBix 
3KcnepHMeHTOB no BpanieHHio nepnrejiHeB h ysjiOB nuaHeT othocht6jibho op6htbi 
Comma Tpe6yeTca, no KpanHen Mepe, mhjijihohbi neT. IIosTOMy HejiB3a sthm 
npaMBiM MeTOAOM onpeACJiHTB pacnpeAeneHHe MaccBi BHyrpn Comma. 

EAHHCTBeHHBIH AOBOA, KOTOpBIH npHBOAHTCa B nOJIB3y SojiBuieM KOHU,eHTpanHH 

MaTepnn k rieHTpy 3Be3A - 3to Me/uiCHHoe ABHMceHne jihhhh a6cHA TecHBix 3Be3AHBix 
nap [2]. OAHaKO 6onee noApo6Haa CBOAKa ABH5KeHHa jihhhh aScHA pa^a 
Abohhbix 3Be3A noKa3BiBaeT nojiHoe OTcyrcTBHe KoppemniHH Me>KAy ckopoctbio 
3Toro flBH»ceHHa h OTHOHieHHeM pa^nyca 3Be3ABi k nojiyocn op6htbi. 3Ta 
Koppejianna AOJi»CHa Sbitb o6a3aTejiBHa, ecjin ABH5KeHHe aScHA CBa3aHO c 
Aec^opMaimeH ^ryP rpaBHTnpyiOHi,Hx Ten. 

IlpaMBiM MeTOAOM ocTaeTca tojibko pacneT pacnpeAeJieHHa MaccBi BHyrpH 
Comma no ero OKHMaeMOcra BCJie/iCTBHe BpauieHHa. 

PerneHHe AJia Comma 3a^aHH BpauieHHa b oSnieM BH^e npn npoH3BOJiBHOH 
(jjopivie ypaBHeHHa cocToaHna BemecTBa nnaHeTBi HeB03MOJKHO npoBec™ 

aHajIHTHHeCKH. llpH flOCTaTOHHO MajIBIX Ae<J)OpManHaX 3Ty 3afl,aHy M05KHO peniHTB 

npH6jiH>KeHHO nyreiM pa3Jio>KeHHa Ae^opMar^HH, BBi3BaHHBix Bpam,eHHeM, b BH/ie 
cxoAaninxca (J)yHKri,HOHajiBHBix pa^OB. IlpHMeHeHHe Teopnn MajiBix Ae(})opMari,HH 
no3BOJiaeT HaiiTH parrHOHajiBHoe o6ocHOBaHHe (})opM (JjHryp paBHOBecna h 
ycTaHOBHTB hx CBa3B c BHyrpeHHHM CTpoeHHeM He6eCHBIX TeJI. 



Oahhm h3 MeTOAOB npnGjiH^ceHHoro pemeHna npoSneMti OTHOCHTenbHoro 
paBHOBecna HeSecHwx Ten aBJiaeTca mctoa JIanyHOBa [8]. IIpoGjieMa Manwx 
AeffiopMaunn b ero nocraHOBKC orpaHnneHa OTbicKaHneM 4>nryp paBHOBecna, 
6jih3khx k KaKOH-jiH6o 3apaHee 3a,a,aHHOH (fiopMe reoMeTpnnecKOH noBepxHOcra. 

HanSojibinnn HHTepec 3acny>KHBaeT pemeHne JlanyHOBbiM 3ap,a.Hu Knepo - 
onpeAeneHne (ftnrypbi paBHOBecna MeAJieHHO Bpamaromenca HeoAHopoAHofi 
nuaHeTbi. 

PaccMOTpHM Cojmne KaK Hfl,eajibHyio jkhakoctb. ripn oneHb MajioM yraoBon 
CKopoc™ AeffiopManna 3#ecb GyzjeT He3HawrejibHOH, n (f>nrypa paBHOBecna 
OKa>KeTca 6jih3koh k c(j)epe, KOTopyio mo>kho Bbipa3HTb ypaBH6HH6M c(f>epoH,zi,a 
Knepo: 

r = a[l - asin 2 <p], 

r,ae q> - rejiHOueHTpHHecKaa uinpoTa tohkh noBepxHOcru; o - CMcarae (ftHrypbi 
paBHOBecna, onpeAenaeMoe KaK 



o = (a-b)la, 



r,ae a Kb - Sonbinaa h Manaa nonyocH (Jmrypw. 

IlpeACTaBHM Comme b BHne MeAJieHHO Bpanjaiomeroca niapa, cocroamero m 

OKHMaeMOH 5KHAKOCTH. IIpH 3TOM CMOACJIHpyeM OKHMaeMOCTb 5KHfl,KOCTH B BHne 

AByx komiiohcht; oSonoHKa Comma coctoht h3 >kh,zh<octh c njiOTHOCTbio pi, a ajipo 
H3 >KHflKOCTH c njiOTHOCTbio pi. ^Jia MeAJieHHO Bpamaiomeroca Tena, Haxoaameroca 
b rH^pocTaTHHecKOM paBHOBecHH h cnMM6TpnHHoro OTHOCHTenbHO och BpameHHa H 

3KBaTOpnajIbHOH HJIOCKOCTH rpaBHTail,HOHHbIH IIOTeHUHajI V M05KH0 pa3JI05KHTb b pa/i 

[9]. B 3tom cjiynae OKarae (Jmrypbi paBHOBecna CojiHua onpeAenaeTca tojibko 
neTHbiMH HJieHaMH pa,aa, HannHaa c n > 4. OueHHBaa tojibko nepBbiH HjieH pa,aa, 
BOcnonb3yeMca H3BecTHbiMH BbiBOAaMH [8]. H3 3toh pa6oTbi cjieAyeT, wro OKarae o 
4>Hrypbi paBHOBecna no 3afl,ane Knepo mctoaom JIanyHOBa onpe,ae.JiaeTca 
paBeHCTBOM: 

0) 2 R' 



a —\p{rydr = ( ^, (3) 



AkM 5R z j 8nG 

n 

trg R - pa^Hyc HeB03Mym,eHHOH 3Be3Aw; r\ - paaHyc iiojiocth. 

ripoH3BOAa HHTerpHpoBaHHe (3) npn paBHOMepHOM pacnpeAejieHHH 
nnoTHOCTH p(r) = const nonynaeM 



(0 2 R 3 



2MG 



x J\-{r x IR) 5 



(4) 



5 \-{r x IR) 

Ecjih r\ = 0, to ecTb Macca paBHOMepHO pacnpeAeneHa no o6beMy CojiHua, to: 

o = (5/4) (G) 2 i? 3 )/(MG) = 2.6- 10" 5 , (5) 



hto cooTBeTCTByeT KJiaccnnecKOMy pemeHHK) HbiOTOHa. 

Ecjih Macca cocpeAOToneHa b iieHTpe ConHiia, to H3 (3) cueAyeT: 



o = (co 2 R 3 )/(2MG) = 1.04-10" 5 . 



(6) 



06e 3th MOAenH He cooTBeTCTByiOT SKcnepuMeHTajitHO n3Mep6HHOMy 
3HaHeHHK) cacHMaeMOCTH ConHua, paBHOMy 5.21-10" 5 [10] 

rioACTaBHB b (4) 3KcnepHMeHTajitHoe 3HaneHHe OKaraa Comma Haxo/niM, 
nIR =0.763. 

3tot pe3yjitTaT noKa3BiBaeT, hto yace b nepBOM npn6jiH>KeHHH eAHHCTBeHHBiM 
penieHneM /uia OKaraa Comma aBJiaeTca nepepacnpe/ieJieHHe ero ochobhoh Maccti 
Ha ero o6ojiOHKy. YnHTBiBaa 6ojiBmee kouhhcctbo hcthbix hjichob pa/ia no 
aHanorHH c pa6oTOH [9], nojiynaeM acHMnTOTHnecKyio npe/ieJiBHyio TOJimHHy 
oSojiohkh cojiHua H3 rJR = 0.962, T.e. TominrHa o6ojiohkh Comma cocTaBJiaeT ARo= 
Ro/26.6 = 2.61845 10 7 m. K aHajiorHHHBiM pe3ynBTaTaM momcho npHATH, HcnojiB3ya 
KBaHTOBO-MexaHHHecKyio MOAenb nojioro Comma. B AajiBHeiiHieM 6y,a,eM 
npeAnonaraTb, hto nonocTB Comma 3anomieHa ra30o6pa3HtiM boaopoaom b BH#e 
HH3KOTeMnepaTypHOH njia3Mbi, HMeromefi AaBJieHHe, coH3MepHMoe c AaBJieHHeM Ha 
bhahmoh noBepxHOcra Comma, KOTopoe cocTaBJiaeT nopa^Ka 0.1 aTM. [10]. 

TaK KaK npczrnojiaraeTca, xj T0 Comme npeACTaBJiaeT coSoh c(j)epy c nojiocTBio 
BHyrpH, to renHOceHCMHHecKyio BOJiHy c nepnoAOM 160.01 mhh. mo>kho 
paccMaTpHBaTb KaK KOJieSaHne caMOH oSojiohkh. Tor,a,a, ecjiH npeAnojio)KHTB, hto 
pacnpocTpaHeHHe rpaBHTauHOHHBix bojih Ha Comme nponcxoAHT no BHyrpeHHeH 
CTopoHe oSojiohkh Comma n CKopocTb hx #BH)KeHHa He npeBbimaeT nepBOH 
KOCMHHecKon CKopocra Ha noBepxHOCTH Comma, paBHofi vi = 437km/c [10], TO 
BpeMa pacnpocTpaHeHHa TaKofi bojihbi baojib oSojiohkh cocTaBHT 

U = InRNi == 160.43 mhh. (7) 

npn R = R (\ - 1/26.6) nojiynaeTca pacxo)KAeHHe c 3KcnepHMeHTajiBHBiM 3HaneHHeM 
Bcero 0.26%. 

Ecjih npeAnojio>KHTb, hto nonepeK oSojiohkh CojiHua TaK>Ke 
pacnpocTpaHaroTca bojihbi co CKopocTaMH v n = Vi/(2n+l), to aji» btopoh moabi n=2 
nojiynaeM BpeMa npoxo>KAeHHa bojihbi Me>KAy BHyTpeHHen n BHenmeH 
nOBepXHOCTBK) o6ojiohkh 

t 2 =5AR(/vi= 5.00 mhh. (8) 

IIpaMBiM (|»aKTOM, noATBep)KAaioniHM Hajinnne tohkoh o6ojiohkh tojiu^hhoh 
ARo = 2.61845- 10 4 km, aBJiaeTca cym,ecTBOBaHHe AOJiroacHByiimx (nopa/pca 20 
nacoB) aneeK cyneprpaHynaimH c xapaKrepHBiMH pa3MepaMH 210 4 -r 410 4 km. 3th 
aneiiKH HanoMHHaiOT CHHepreraHecKHe aneiiKH BeHapa (Benard), B03HHKaK)m,He b 

JIK)60M nJIOCKOM rOpH30HTajIBHOM CJIOe B33K0H 5KHAKOCTH npH nOAOTpeBe CHH3y. 

Ynopa/iOHeHHoe noBeAeHne TaKHx aneeK nponcxoAHT 3a cneT npocTpaHCTBeHHBix 
KoppejiaiiHH npn hx B3aHMOAeHCTBHH. ilpn 3tom pa3Mep aneeK coH3MepHM c 
tojihjhhoh cjioa Ba3KOH 5KHAKOCTH h onpeAeJiaeTca H3 cneAyiomHx xapaKTepHBix 
ra6apHTHBix pa3MepoB cocyAa: OTHomeHHe rjiy6HHBi D k mnpHHe/AJiuHe L cocyAa 
AOJI5KHO 6bitb 10 < L/D < 30. ,H,Jia Comma OTHOHiemie L/D= R(/ARo= 26.6. IlpHneM 
BpeMa cynjecTBOBaHHa TaKHx aneeK nopa^Ka cyroK, hto coBnaAaeT co BpeMeHeM 
cymecTBOBaHHa aneeK cyneprpaHyjiaHHH [11] Ilopa3HTejiBHO, ho (])aKT, hto 
KorepeHTHBie aHH30TponHBie npoueccBi, HAynme b cocyAe c pTyrBio hjih MacjiOM 
aHajiorHHHBi npoueccaM, HAynjHM b cojiHenHoii oSonoHKe, xoTa MacuiTaGbi sthx 
npou,eccoB HecoH3MepHMBi. B paSoTe [11] npHBeAeHa HJuiiocTpaHHa B03HHKHOBeHHa 

KOrepeHTHBIX aHH30TpOnHBIX npOHeCCOB, B03HHKaK)mHX B 5KHAKOH MeTajIJIHHeCKOH 

c4>epHHecKOH oSojiOHKe npn ee pe3KOM oxjiaacAeHHH npn cSpoce BHyrpeHHero 



AaBJieHHfl. nonyHeHHbie peryjiapHbie CTpyicrypbi Ha noBepxHOCTH MeTajuiHHecKOH 
oSojiohkh onem, HanoMHHaK)T anenKH cyneprpaHyjiauHH Ha Cojmne, hto eme pa3 
noATBepacAaeT npaBOMcpHOCTB Bbi6paHHon MonejiH Comma. 

KpoMe Toro, Ha Cojmne He HaiineHO o6mee MarHHTHoe none, aHanornHHoe 
3eMHOMy, wto roBopHT 06 OTcyTCTBHH y Hero anpa. OnHaKO cymecTByeT 6ojitnioe 
KOJinnecTBO noKajiBHBix MarHHTHBix noneM, CBa3aHHtix c aneHKaMH 
cyneprpaHynauHH h cojih6hhbimh naTHaMH. 3to CBH#eTejibCTByeT o HajinnnH 
BHxpeBBix tokob b aneiiKax cyneprpaHynanHH [10]. 

M05KHO nOKa3aTB, HTO HajIHHHe nOJIOCTH B CoJIHHe CJie^yeT H H3 3aKOHOB 

coxpaHeHHa KHHeTnnecKOH 3HeprHH ero BpanjeHHa h KHHeraHecKOH SHeprmi 
nocTynaTenbHoro ABH>KeHHa nnaHeT. IlapanoKC Heco6jno,neHHa 3aKOHOB nojmoro 
MOMenra KOJinnecTBa nBHaceHna h nonHOH KHHeTnnecKOH 3HeprHH cojmeHHon 
CHCTeMBi o6cy>K,naeTca Ha npoTajKeHHH yace He oahoto CTOJieTHa. 

Co BpeMeH HtiOTOHa Bonpoc Mexami3Me HanajitHoro TOJinica nBHMceHna 
nnaHeT ocTaBanca otkpbitbim. Tojibko b 1960 rony 3nbea, (Egyed) Ha ocHOBe CTapon 
rHnoTe3bi .Unpaica (Dirac) o H3MeHeHHH rpaBHTauHOHHOH nocToaHHoii co BpeMeHeM 
Haiuen peiueHHe. Oh ycTaHOBHJi, hto nepBOHaHajibHO CojiHue aBJianoct 3Be3AOH- 
rnraHTOM, KOTopaa npn cacaTnn nepno/niHecKn cSpacbiBana cbok) Maccy b BH#e 
nnaHeT, HanHHaa c UnyTOHa, nepenaBaa hm HaHajibHbm HMnyjibc ABH»ceHHa [12]. 

AHanorHHHO TeopHH 3#be,na npe,a,nojio:>KHM, hto CojiHue b HananbHWH 
MOMeHT 6bmo 3Be3AOH-rHraHTOM, npn 3tom npeAnojio»CHM cymecTBOBaHne BHyrpH 
Hero nonocTH. B stom cnynae Ha BHyrpeHHen CTeHKe CojiHua 6y^eT OTcyrcTBOBaTb 
rpaBHTau,HOHHbiH noTeHiniaji BCJiencTBHe 3aBHCHMOCTH noTeHiniana l/R. 
CneAOBaTenbHO, Jiio6oe B03MymeHHe na BHyrpeHHeii SKBaTopnanbHOH noBepxHOCTH 
Cojmna MO)KeT nopoAHTb cojihtoh - Kanjiio MaTepHH, KOTopaa SyneT aBJiaTbca 
nuaHeTOH. ilpn OKaran o6ojiohkh Cojmna 3Ta nuaHeTa coxpaHaeT MOMenr 
HMnynbca nBHaceHna h ocTaeTca Ha 3a/],aHHOH opGnre. B 3tom cnynae 
rpaBHTau,HOHHbiH noTeHiniaji no OTHomeHHK) k nuaHeTe npeTepneBaeT CKanoK b 4tc. 
3to cne/ryeT npn nepexone ot ypaBHeHna IlyaccoHa BHyrpH rpaBHTHpyron^en 
oSojiohkh k ypaBHeHHK) Jlannaca BHe oSojiohkh hjih aHanornHHO nepexony nepe3 

3BOHHOH 3JieKTpHHeCKHH CJIOH HJIH flBOHHOH TpaBHTaHHOHHbffl. 

KnHeTHHecKaa 3Heprna Comma, npeACTaBJieHHoro b Bnne Bpamaromenca 
c(j)epbi c Maccon, cocpeAOToneHHon b ochobhom b oGojionice SyneT 

W k = (M v 3 2 )/3= 2.64- 10 36 Ji>K, (9) 

rne V3 - SKBaTopnajibHaa CKopocTb Ha noBepxHOCTH Cojmna. 

KHHeranecKaa 3Heprna ABH5KeHHa Bcex nnaHeT cojmeHHon CHCTeMbi cocTaBHT 

[10] 

^=^L M » v n = 1 -99-10 35 /l>K, (10) 

n=l 

rne M n - Maccbi nnaHeT, v n - opSnTajibHbie CKopocra nnaHeT. 

IlpHpaBHHBaa (9) h (10) nojiynnM ,zuia 3aKOHa coxpaHeHHa KHHeraHecKOH 
3HeprHH b cojiHeHHon CHCTeMe c yneTOM CKanica rpaBHTannoHHoro noTemmajia b 471 
npn nepexone nepe3 cojmeHHyio o6ojionKy cneayiomee BbipaaceHne: 

\M v 2 3 =2K^My n . (11) 

J n=l 



IlorpeuiHOCTB npn pacneTe no stoh (Jjopiviyjie cocTaBJiaeT 5.4%, hto em,e pa3 
CBHAeTejitCTByeT o bbicokoh AOCTOBepHOcra moachh nonoro Cojmna. 3aKOH 
coxpaHeHHa 3Heprnn cojihchhoh chctcmbi (11) noKa3BiBaeT, hto Hania cojmeHHaa 
CHCTCMa He Morna CTajiKHBaTBca c ApyrHMH 3Be3AaMH nocjie MOMeHTa ee poacAeHna 
h He HMeeT apjthx AOCTaTOHHO KpynHBix nuaHeT KpoMe H3BecTHBix bocbmh. 

OTMeTHM em,e Asa oneHB BaaoiBix apryMeHTa, noATBepMCAaiornnx rHnoTe3y o 
nojiocra b CojiHue. IlepBBiH - 3to yBenHHeHHe apKocra Kpaa ConHna npn 
Ha6nK)fl,6HHH ero b caHTHMeTpoBOM paAHOAHana30He. BTopon - yBejinneHne 
KpacHoro CMenjeHHa 4>otohob k Kparo ConHna [13]. 3to roBopHT o tom, hto Macca 
CojiHua b ochobhom cocpeAOToneHa Ha ero noBepxHOCTH. 3to BBi3BiBaeT 
HepaBHOMepHoe rpaBHTannoHHoe KpacHoe CMemeHHe onTnnecKHx (Jjotohob h 
yBenHHeHHe KOHneHTpanHH hctohhhkob CBH H3JiyneHHa. 

KpoMe Toro, npeAJioaceHHaa moacjib no3BOJiaeT o6bachhtb bchbibikh Ha 
CojiHiie b BH^e npoTy6epaHii,eB. TaK KaK BHyrpH c(j)epHHecKH CHMMeTpnHHon 
nojiocra OTcyrcTByeT rpaBHTauHOHHoe none, to TaM, bo3momcho, o6pa3yiOTca 
HeSojiBuine nuaHeTBi. Ohh Moryr ABHraTBca BHyrpn nojiocra, coy^apaacB co 
CTeHKaMH oSojiohkh. Ilpn Ka5K/i,OM yzjape KHHeTnnecKaa 3Heprna nepexoAHT b 
3HeprnK) B036y5KAenna o6ojiohkh Cojmna, KOTopaa npoaBJiaeTca KaK coimeHHaa 

aKTHBHOCTB H JIOKajIBHBIH TepMOa^epHBIH CHHTC3 TaMCeJIBIX 3JieMCHTOB. 

Ho B03HHKaeT HOBaa npoSjieMa - hto aBJiaeTca hctohhhkom 3Heprnn Comma? 

IlpeAnoji05KHM, hto nojioe CojiHne noA AsncrBHeM rpaBHTannoHHBix chji 
HaxoAHTca b cocToaHHH ynpyroro cacaTna. Tor^a TaKyio cncTeMy mo»cho onncaTB 
AHfJxJjepeHnHajiBHBiM ypaBHeHneM BToporo nopa^Ka no aHajiornn c ynpyrnMH 
nojiBiMH c(J)epaMH, paccMaTpnBaeMBiMH b KJiaccnnecKon MexaHHKe h HaxoAam,HMHca 
noA BHeniHHM paBHOMepHBiM AaBJieHneM. TaKne moachh xoponio H3BecTHBi, n 
cnocoSBi hx pemeHHa ninpoKO npeACTaBJieHBi b paSoTe [14]. Ecjih npeACTaBHTB, hto 
POjib BHenmero paBHOMepHoro AaBJieHHa BBinojiHaeT rpaBHTannoHHoe 
B3anMOA£ncTBHe MeacAy nacranaMH oSojiohkh Cojmna, to Anffx^epemniajiBHoe 
ypaBHeHne HMeeT penieHHa b BHAe: paBHOMepHoro ABH>KeHHa Tena; ero BpanjeHna 
BOKpyr och h bojih b oSojiohkc Bee 3th ABHMceHna npncymn Cojimry. B nocjieAHeM 
CJiynae noTeHnnajiBHaa 3Heprna ynpyroro rpaBHTannoHHoro cacaraa nepexoAHT b 
KHHeranecKyK) 3Heprnio He3aTyxaiOHrero AsnaceHHa bojih no oSojiOHKe. 

IIpeACTaBHM, hto He3aTyxaK)Hjaa BOJiHa ABnaceTca baojib BHyrpeHHen 
oSojiohkh ConHna c nepBofi KOCMHHecKOH ckopoctbk) Ha noBepxHOCTH ConHna Vi= 

437 Km/c. 3Ta BOJIHa BBI3BIBaeT ABH5KeHHe 3JieKTpOHOB H npOTOHOB OTHOCHTeJIBHO 

Apyr Apyra. CneAOBaTejiBHO, KHHeranecKaa 3Heprna 3JieKrpoHa, ABHraiomeroca 
OTHOCHTeJIBHO npoTOHa, 6ya,eT 3KBHBajieHTHa HeKon TeMnepaType: 

T e = (m e yx)llk = 6293K, (12) 

rAe m e - Macca cboSoahoto 3JieKrpoHa, k - nocToaHHaa BojiBnMaHa. 

BcjieACTBne toto, hto TeMnepaTypa no AHCKy CojiHna HeoAHopoAHa h 
yMeHBHiaeTca k KpaaM H3-3a yBejinneHHa B3aHMOACHCTBHa c KopoHofi, 
BOcnojiB3yeMca 3KcnepHMeHTajiBHBiMH AaHHBiMH no TeMnepaType ConHna, 
OTHeceHHBiMH k ero neHTpy. 3KcnepHMeHTajiBHoe 3HaHeHne TeMnepaTypBi b neHTpe 
AHCKa ConHna no cneKrpy co crjia»ceHHBiMH HeoAHopoAHOCTaMH cocraBJiaeT 6270K 
[10]. TaKHM o6pa30M, norpenmocTB MeJKAy 3KcnepHMeHTajiBHBiM h TeopeTHnecKHM 
3HaneHHeM cocTaBJiaeT 0.31%. 3to pacxoacAemie, no-BHAHMOMy, CBa3aHO c 
KOHenHOH TenjionpoBOAHOCTBio oSojiohkh ConHna, TaK KaK pacneraaa TeMnepaTypa 
OTHOCHTca k BHyrpeHHeM cropoHe ero oSojiohkh. 



PacneT cpeAHen njiOTHOcra cojihchhoh o6ojiohkh npn flaHHOH moacjih AaeT 
12.97 t/cm 3 , hto cooTBeTCTByeT hjiothocth pTyra npn TeMnepaType 533K, ho b 9.21 
pa3 npeBBiuiaeT cpeAHioio no oSbeMy iuiothoctb Comma, paBHyio 1.409 r/cM h b 
417 pa3 npeBwniaeT iuiothoctb acuAKoro BOAopoAa b abohhoh KpnTHnecKon Tomce 
0.0311r/cM . Taicafl njioraocTb b 12 pa3 Huace npeAnojiaraeMofi hjiothocth b ueHTpe 
Comma, paBHOH 160 t/cm 3 [10]. Ylpu 3toh hjiothocth BepoaTHOCTb TepMoaAepHoro 
CHHTe3a b o6onoHKe Comma 6jiH3Ka k Hymo. 

IlpflMbiM 3KcnepHMeHTanbHbiM noATBep»CAeHHeM HajiHHHa cojmenHOH 
oSojiohkh TaKoii hjiothocth aBJiaeTca coBna/ieHHe ee hjiothocth c hjiothoctbio 
BHeuiHero aApa 3cmjih. no pacnpocrpaHeHHio cencMHnecKHx bojih ycTaHOBJieHO, hto 
b 3eMJie cymecTByeT BHeniHee h BHyTpeHHee aApo. BHeniHee flApo HannHaeTca Ha 
paccTOAHHH 1217.1 km ot nenrpa 3eMJiH, h ero nnoTHOCTb no cnpaBOHHbiM AaHHbiM 
cocTaBJiaeT 13.012 t/cm [10,15]. IlorpemHOCTb b pa3HHue njiOTHOCTen oSojiohkh 
Cojmna n aApa 3eMJin cocTaBJiaeT 0.3% . Onem, Baamo, hto Ha sthx rjiy6HHax 
pacneraaa TeMnepaTypa cocraBJiaeT 6200K -r 6300K, hto coBnaAaeT c TeMnepaTypofi 
oSojiohkh Cojmna (12). KpoMe toto, Ha npoTaaceHHH Bcero BHeuiHero aApa 3eMJiH 
1217.1-3485.7 km nojmocTbio OTcyrcTByiOT aKycTHnecKne nonepemibie bohhm, a 
cym,ecTByK)T tojibko npoAOJitHtie, hto xapaKTepHO tojibko A-ua jkhakhx h 
ra30o6pa3Htix cpeA- CeficMoaKycTHHecKne HCCJieAOBaHHa BHyrpeHHero aApa AaiOT 
BecbMa npoTHBopeHHBbie pe3ynbTaTbi no onpeAeJieHnio ero hjiothocth H3-3a 
OTpaaceHna bojih Ha noBepxHOcra pa3AeJia BHyrpeHHero h BHeuiHero aAep. 3accb 
TaK)Ke OTcyTCTByiOT nonepemmie aKycrauecKHe BOJiHbi. rio-BHAHMOMy, 3to roBopnT 
o tom, hto BHyrpeHHe aApo 3eMJin npeACTaBJiaeT co6oh nojiocTb, 3anojiHeHHyio 
ra30o6pa3HbiM boaopoaom npn oneHb bmcokom AaBJieHHH (pacneTHoe AaBJieHne b 
uenrpe 3eMJiH paBHO 3.6310 11 Ila [10]), OKpyacemryio oSojiohkoh (BHeuiHee aApo) 

H3 BOAOpOAHOH nJiaBMbl B COCTOflHHH, aHaJIOTHHHOM COJIHeHHOH oSoJIOHKe, 

noKpbiToii MaHTnen. 

TaKHM o6pa30M, npuxoAHM k BecbMa HHTepecHOMy BbiBOAy: 3eMJia aBJiaeTca 
noTyxaioiuen boaopoahoh 3Be3Aon. Ilpu BbiropaHHH BOAopoAa CHHTe3HpyiOTca 
Taacenbie aApa nocpeACTBOM AOCTaTOHHO xojioahoto aAepHoro CHnre3a - 
TpaHCMyTau,HH npn TeMnepaType 6293K - c nocjieAyioiuHM oxjiaacAeHHeM b MaHTnn 
h KpHCTajuiroanHeii b Kope. 

HeoSbiuHoe cocToaHHe cojmemioro BemecTBa, KOTopoe b o6iueM cjiyuae 
npeACTaBJiaeT co6oh HH3KOTeMnepaTypHyio BOAopoAHyio nna3My, BKJuonaiomyK) b 
ce6a H2, H, H + , H~, e" c npeoGnaAaHneM aTOMapHoro BOAopoAa, TpeSyeT H3MeHeHna 
b npeACTaBJieHHH G KaK He nocToamiOH, a 3aBHcaiueH ot (})a30Boro cocToaHna 
(TeMnepaTypbi) BeiuecTBa. 3accb HeT HHuero yAHBHTejibHoro, TaK KaK Bee 
3KcnepHMeHTbi co BpeMeH KaBeHAHuia no H3MepeHHio G npoBOAHJincb c 
KOHAeHCHpoBaHHbiMH BeiuecTBaMH b HopManbHbix ycjiOBHax. 3KcnepHMeHTbi no 
H3MepeHHio G AJia ra30B, HeirrpoHOB, npoTOHOB n 3JieKTpoHOB npoBOAHJincb KaK AJia 
3JieMeHTapHbix uacTHu, [16]. OAHaKO AJia KOHAeHCHpoBaHHoro aHH30TponHoro 
Bem,ecTBa SKcnepnMenrbi He npoBOAHJincb. To ecTb, npaMbix SKcnepHMenroB no 
H3MepeHHio G AJia BemecTBa Cojmna He npoBOAHJiocb. 3to npeACTOHT CAeJiaTb b 
SyAymeM. riosTOMy, b HacToaiuee BpeMa Hejib3a pa3AeJinTb npon3BeAeHne GM npn 
HCCJieAOBaHHH CojiHua, a TaK>Ke n 3eMJin npn yneTe 4>a30Boro cocToaHna ero aApa. 
CjieAOBaTejibHO, npaBHJibHO «B3BecnTb» 3eMJiio n Cojmu,e em,e npeACTOHT. 

Pa3BHBaa HAeio ^.npaKa, 6yAeM cnnTaTb, hto rpaBHTaunoHHaa nocToaHHaa 
3aBHCHT He ctojibko ot BpeMeHH, CKOJibKO ot (})a30Boro cocToaHna BemecTBa. 
IlpeAnoji05KHM, hto b HanajibHOM cocToaHnn Cojmu,e npeACTaBJiajio coSon c(j)epy, 
cocToaui,yio, aHajiornnHO lOnnTepy, H3 acnAKoro BOAopoAa c KpuTHHecKHMn 



napaMeTpaMH - nnoTHOCTBio 0.031 r/cM n KpnTHHecKon TeMnepaTypon 32.98K. ilpn 
ero pa3orpeBe G b^ojib o6ojiohkh 3a cneT BBicoKOTCMnepaTypHBix KorepcHTHBix 
B3anMOAeHCTBHH aTOMapHoro BOAopoAa H3MeHHJiocB b 417 pa3, a b nonepenHOM 
HanpaBJieHHH ocTanoct npe>KHHM. 

Tor/i,a ypaBHeHHe reubMrojibna (1) 6y,a,eT cnpaBe/yinBO, ecnH npumiTB ,zyia 
ConHna Go = 417 G. CjieAOBaTentHO, BpeMa BbiCBennBaHna Comma yBejinnnBaeTca 
b 417 pa3, hto cocTaBHT BpeMa ero cyinecTBOBaHna 13.76 MJipfl. neT, hto coBna/iaeT 
c oijCHKaMH BpeMeHH cymecTBOB anna MeTaranaKTHKn [10]. 

QzniaKO, 3th AaHHtie npoTHBopenaT BpeMeHH cyinecTBOBaHna Comma, 
ou,eHeHHOMy no BpeMeHH bo3hhkhob6hhs 3eMJiH, - npHMepHO 4.5 MJip^. JieT. BpeMa 
cymecTBOBaHHa 3eMJin AOCTaTOHHO AOCTOBepHO onpeAeneHO no cooTHomeHnio 
H30TonoB b MeTeopHTax h 3eMHOH Kope. Ho Hejit3fl AenaTB npocTyK) HHTepnommHK) 
nojiyHeHHbix Ha 3eMJie /jaHHbix KaK Ha Comine, TaK h Ha /rpyrae 3Be3Abi 6e3 yneTa 
pa3HHi(bi hx (})a30Boro cocTOAHHfl h TeMnepaTypbi. 

TaKHM o6pa30M, ncnojib3ya Moment Comma c nonocrbio BHyrpn yzjaeTca 
oSbacHHTt: 

1. Ha6nK)AaeMoe 3HaneHHe OKHMaeMOcra Comma (4); 

2. 3aKOH coxpaHeHHfl 3Heprnn Bparnenna b cojihchhoh cnereMe (11); 

3. TeHeTHHecKyK) CBa3b c CommeM, B03HHKaiomyK) npn poac/ieHHH nnaHeT; 

4. IlepBOHaHajibHbiH tojihok b ABH>KeHHH njiaHeT comieHHOH cncTeMbi; 

5. TejiHOceHCMKHecKHe bojihbi c nepnoAOM 160 mhh. h 5 mhh., HaSmoAaeMbie 
Ha noBepxHOcra Comma (7), (8); 

6. MexaHH3M o6pa30BaHna aneeK cyneprpaHynanHH; 

7. OTcyTCTBHe o6rnero MarHHTHoro noira; 

8. BcnbmiKH Ha Comme; 

9. ,ZJe(j)HnHT cojmeHHbix HenTpnHO KaK pe3yjibTaT OTcyTCTBHa TepMoa/iepHoro 
CHHTe3a; 

10. TeMnepaTypy Comma (12); 

11. rpaBHTannoHHoe KpacHoe CMerneHne Ha Kpaax Comma; 

12. YBenHHeHHe apKocra CBH H3JiyneHna Ha Kpaax Comma; 

13. IIjiOTHOCTb MaTepHH Comma, paBHyio huothocth BHeniHero a/rpa 3eMJin; 

14. TeMnepaTypy BHeniHero a/rpa 3eMJin, paBHyro TeMnepaType Comma; 

15. KySnnecKyK) 3aBncnMOCTb CBeraMOCTH Comma ot ero Maccbi (2). 
nojiyneHHbie pe3ynbTaTbi roBopaT bbicokoh AOCTOBepHOCTH npe,zyio:>KeHHOH 

MOAenH cymecTBOBaHHa nojiocra BHyrpn Comma. 

TaKHM 06pa30M, TpeTHH KpH3HC B (j)H3HKe 3HepreTHKH Comma MO)KeT 6bITb 

npeoAOJieH c noMombio npe/uiaraeMon MO^emi nonoro Comma. H3 Hee CJie/iyeT 
Ba>KHbin npaKTHnecKnn bbiboa: rjioGammoro TepMoaflepHoro cnHTe3a b nenrpe 
Comma HeT. Hctohhhkom 3Heprnn aBJiaeTca oco6oe cocToaHne cojmenHoro 
Bem,ecTBa b burg KorepeHTHoro rpaBHTannoHHoro aHH30TponHoro cocToaHna 
nna3Mbi, T.e. BbicoKOTeMnepaTypHaa rpaBHTannoHHaa noTeHnnajitHaa 3Heprna 
OKaTna o6ojiohkh nepexoAHT b KHHeTHnecKyio 3Heprnio BparneHna h 3Heprnio 
CBeneHHa Comma. CjieAOBaTemmo, no CBoeMy xapaKTepy 3Heprna Ha Comme 
aBJiaeTca hhctoh h He coAepacnT HenTpoHHbix KOMnoHeHT. 

YnnTbiBaa Bbimen3Jio)KeHHoe, HeoSxozniMO nepecMOTpeTb nporpaMMbi 
nojiyneHna SHeprnn Ha 3eMJie Ha ocHOBe TepMoa#epHoro cnHTe3a KaK ncTOHHHKa 
HenTpoHOB, a cueAOBaTejibHO, (J)aKTopa 3arpa3HeHna OKpyacaioinen cpe/iti n nepenTH 
k noncKy nyren ocBoeHHa 3Heprnn nyreM TpaHCMyTannn sjieMenroB. 
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